We explore supersymmetry (SUSY) parameter space with non-universal high scale parameters in gravity mediated SUSY breaking (SUGRA) scenario that accommodates a Higgs mass of (125±2) GeV while satisfying cold dark matter relic density and other low energy constraints. We indicate a few benchmark points consistent with different dark matter annihilation processes where third family squarks are lighter than the first two as a requirement to keep the Higgs mass within the limit. We show that bottom rich and leptonic final states have better reach in such parameter space points and is the most likely scenario to discover SUSY at the upcoming run of LHC with center-of-mass energy 14 TeV.
Introduction
Supersymmetry (SUSY) [1, 2] has been under scanner since last forty years or more. Ongoing Large Hadron Collider (LHC) has put strong bounds on the squark and gluino masses of minimal supersymmetric Standard Model (MSSM); particularly on minimal supergravity (mSUGRA) or constrained minimal supersymmetric Standard Model (CMSSM) [3] , not seeing any of those supersymmetric particles. Still, SUSY search in different forms is the most studied subject of particle physics research due to its unparalleled theoretical appeal and phenomenological implications.
Out of different SUSY-breaking schemes, mSUGRA has been most popular due to its economy of parameters; the universal gaugino mass (M 1/2 ), the universal scalar mass (m 0 ), the universal trilinear coupling (A 0 ) all at the GUT scale, tan β, the ratio of the vacuum expectation values (vev) of the two Higgses and the sign of SUSY-conserving Higgsino mass parameter µ. However, this framework has been highly constrained by direct and indirect search experiments [4] [5] [6] [7] and non-universality in scalar [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] and gaugino masses [20] [21] [22] are getting more and more importance to keep low-scale SUSY alive.
Recent discovery of Higgs boson with m H ≃ 125 GeV at LHC by the ATLAS and CMS
Collaborations [23] has put a severe constraint on SUSY parameter space. SUSY Higgs gets significant correction from the top squark (stop) loop, which increases with increasing stop mixing and/or stop mass scale. Therefore, in order to get a Higgs boson around 125 GeV, significant stop mixing or a large stop mass scale is required. Large stop mixing results into large mass splitting in the stop sector and consequently gives rise to a lighter stop (t 1 ) in the mass spectrum. Hence, Higgs boson mass at 125 GeV results in a SUSY mass spectrum with light third family scalars.
Light third family scalars, but relatively heavy first two families 1 favor SUSY discovery at future LHC runs given gluino (g) dominantly decays into top-stop pairs (g → tt 1 ) and subsequently stop decays into top-neutralino or b-chargino where t → bW ± gives rise to multiple b-jets, leptons and large missing energy (E T /). Final states with multiple b jets and charged leptons, together with large missing energy, cut down the SM background much more than the usual SUSY signals with multijets plus large missing energy, and both ATLAS
and CMS experiments has achieved b-tagging efficiency 50% or more and have put bounds on SUSY from the available data [5] .
Another important aspect of SUSY is the dark matter (DM); R-parity conservation yields 1 Such scenarios have already been considered for studies in different contexts [8] [9] [10] .
a natural candidate namely, the lightest supersymmetric particle (LSP). DM relic density limits from WMAP [24] and PLANCK [25] can be easily satisfied in the non-universal gaugino and/or scalar mass scenarios where CMSSM is tightly constrained. For example, if wino mass is smaller than bino mass at GUT scale (M 2 ≤ M 1 ), we obtain wino dominated LSP yielding correct abundance in a larger parameter space. Similarly, non-universality in the scalar sector may results in a higgsino like LSP (from non-universality in the Higgs sector)
or stau-LSP co annihilation (from non-universality in the soft SUSY breaking stau mass).
We have systematically studied such non-universal gaugino and/or scalar mass scenarios and proposed benchmark points for collider studies at LHC with E CM = 14 TeV.
Vast amount of work has already been done in mSUGRA to discover SUSY at the LHC.
However, because of the observed Higgs mass, and the dark matter constraint, the only region left in mSUGRA and accessible at the LHC is the stop co-annihilation region (where the lighter top squarkt 1 and the lightest neutralinoχ 0 1 annihilate to satisfy the dark matter constraint. However, in this parameter space,t 1 mass is very close to theχ 0 1 mass giving rise to very little high p T multijet activity from its decay [26] . Significant number of works have also been done by increasing the number of parameters, with non-universal gaugino masses and non-unversality in the scalar masses satisfying all the existing constraints [27] . However, we pin point that to survive Higgs mass and dark matter constraint in the framework of gravity mediated supersymmetry breaking, a larger region of parameter space is available with specific non-universal gaugino and scalar mass patterns with a generic signature in bottom rich, and bottom quark plus charged lepton rich final states with large missing energy, which with suitable cuts can be observed over the SM background at the 14 TeV LHC. We claim that these will be the most favorable final states at the 14 TeV LHC to discover SUSY or to put strongest bounds on them.
The paper is organized as follows. In Section 2, we discuss the model under consideration and the selected benchmark points. We also review dark matter constraints on SUSY parameter space to motivate our benchmark points. In Section 3, we discuss the final states in which SUSY signals can be observed over the SM background, including the details of the collider simulation strategy and the numerical results at the 14 TeV LHC. We conclude in Section 4.
2 Model, Constraints and Benchmark Points
Constraints on SUSY models:
Following measurements play a key role to constrain SUSY parameter space. We discuss their effect and motivate how that leads eventually to the benchmark points chosen in this article for SUSY searches at LHC.
• The main constraint on the SUSY parameter space after LHC 7/8 TeV data is that the CP even Higgs mass to be within [23] :
(1)
• The branching ratio for b −→ sγ [6] which at the 3σ level is
• We also take into account the constraint coming from B s −→ µ + µ − branching ratio which by LHCb observation [7] at 95% CL is given as
• Parameters are fine-tuned in a way that it gives a correct cold dark matter relic abundance according to WMAP data [24] , which at 3σ is
where Ω CDM is the dark matter relic density in units of the critical density and h = 0.71 ± 0.026 is the reduced Hubble constant (namely, in units of 100 km s
To note here, the PLANCK constraints 0.112 ≤ Ω DM h 2 ≤ 0.128 [25] is more stringent, and cuts a significant amount of dark matter allowed SUSY parameter space. We choose our benchmark points satisfying PLANCK on top of WMAP.
In the following subsection, we discuss mainly the dark matter and Higgs mass constraints on SUSY parameter space as they have been the key to choose our benchmark points.
Dark matter and Higgs mass on SUSY: Benchmark Points
One of the main motivations for postulating R-parity conserving SUSY is the presence of a stable weakly interacting massive particle (WIMP) which can be a good cold dark matter. Lightest neutralinoχ 0 1 is most often the lightest supersymmetric particle (LSP) and a good candidate for cold dark matter. In some regions of the parameter space, it has the annihilation cross-section to Standard Model (SM) particles yielding correct relic abundance satisfying WMAP/PLANCK [24, 25] .
In mSUGRA,χ 0 1 is bino dominated in a large part of the parameter space. For a bino DM, WIMP miracle occurs when they annihilate to leptons via t-channel exchange of sleptons with mass in the 30-80 GeV range [28] . However, slepton masses that light was already discarded by direct slepton searches at LEP2 [29] . Therefore, after LEP2, some distinct parts of mSUGRA parameter space that satisfies relic abundance are as follows:
• The h-resonance region [30] is characterized by 2mχ 0 1 ∼ m h which occurs at low m 1/2 . In this region,χ 0 1 annihilation cross-section enhances due to the presence of a s-channel h-resonance.
• A-funnel region [31] is where 2mχ 0 1 ∼ m A ; A is the CP-odd Higgs boson. This region is characterized by large tanβ ∼ 50.
• Hyperbolic branch/focus point (HB/FP) region [32] is the parameter space where large m 0 region corresponds to small µ and thus Higgsino dominatesχ 0 1 and annihilates to W W , ZZ and Ah significantly.
• Stau co-annihilation region [33] arises if neutralino-LSP is nearly degenerate with the stau (mχ 0 1 ≃ mτ 1 ). In mSUGRA, this occurs at low m 0 and high M 1/2 .
• Stop co-annihilation [34] Non-universality in the gaugino and/or scalar sector on the other hand, can provide a lot more breathing space. The implications of direct search bound from LHC on neutralino dark matter have been studied extensively. See for example, [38] [39] [40] . In our analysis, we choose four benchmark points (BP) which are motivated from different LSP annihilation and co-annihilation mechanism and consistent with all experimental limits. Table 2 . While gaugino mass non-universality has been used to obtain BP1, scalar masses are kept universal.
Also note that gaugino non-universality with M 3 < M 2 < M 1 is obtained within the framework of SUSY-GUT in SU(5) or SO(10) [20, 21] with dimension five operator in the extension of the gauge kinetic function f αβ (Φ j )
where non-singlet chiral superfields Φ N belongs to the symmetric product of the adjoint representation of the underlying gauge group as SU (5) : ( (10) yield a hierarchy of Table 1 . The specific non-universal ratio(s) used in the scan can be motivated from GUT breaking with a linear combination of aforementioned non-singlet representations.
Representation
200 of SU (5) 1:2:10 770 of SO (10): H → SU(4) × SU(2) × SU (2) 1:(2.5):(1.9) Table 1 : Non-universal gaugino mass ratios for different non-singlet representations belonging to SU (5) or SO (10) GUT-group that gives rise to the hierarchy of M 3 < M 1 , M 2 at the GUT scale.
ii) BP2: Our second benchmark point BP2 is motivated from the Hyperbolic branch/Focus Point region of DM. As has already been mentioned, for mSUGRA, very large values m 0 ∼ 10 − 50 TeV is required to make µ small such that LSP becomes predominantly a Higgsino, that paves the way for correct relic abundance through annihilation to W W , ZZ and Ah final states. However, introduction of non-universality in the scalar sector, in particular in the Higgs parameters m Hu and m H d at GUT scale, gives rise to small µ, even without going to such high scalar masses, making it accessible to collider events at LHC. Again, following our strategy to minimize the number of parameters to choose BP2, we kept all gaugino and other scalar masses universal at the high scale.
iii) BP3: Our third benchmark point BP3 represents stau co-annihilation region exploiting non-universality in the scalar sector. We have used squark-slepton non-universality as well as non-universality in the family to make the third family slepton masses lighter than other scalars at the high scale. Although such scalar non-universality is mostly phenomenological, having impacts on CP and FCNC issues, it can be motivated from string-inspired models with flavor dependent couplings to the modular fields [8, 9] . In Table 2 we show all the inputs at high scale as well as the low-scale SUSY masses. However, the situation changes dramatically if we introduce non-universality in gaugino sector, if we assume M 3 < M 2 = M 1 , effectively adding one more parameter to mSUGRA. 
Collider Simulation and Results
Non-universal SUGRA points advocated in the earlier section can be seen at the future run of LHC in bottom rich and leptonic final states. This also serves as a major distinguishing feature from mSUGRA points surviving Higgs mass and dark matter constraints.
We first discuss the strategy for the simulation including the final state observables and the cuts employed therein and then we discuss the numerical results in next subsection.
Strategy for Simulation
The spectrum generated by SuSpect as described in the earlier section, at the benchmark points are fed into the event generator Pythia 6.4.16 [44] by SLHA interface [45] for the simulation of pp collision with centre of mass energy 14 TeV for LHC.
The default parton distribution functions CTEQ5L [46] , QCD scale √ŝ in Pythia has been used. All possible SUSY processes (mainly 2→2) and decay chains consistent with conserved R-parity have been kept open with initial and final state radiation on. We take hadronization into account using the fragmentation functions inbuilt in Pythia.
The main 'physics objects' that are reconstructed in a collider, are:
• Isolated leptons identified from electrons and muons
• Hadronic Jets formed after identifying isolated leptons We try to mimic the experimental reconstruction for these objects in Pythia as follows.
• Isolated leptons (ℓ):
Isolated leptons are identified as electrons and muons with p T > 10 GeV and |η| <2.5. An isolated lepton is separated from another lepton by △R ℓℓ ≥0.2, from jet (jets with E T > 20
GeV) with △R ℓj ≥ 0.4, while the energy deposit E T due to low-E T hadron activity around a lepton within △R ≤ 0.2 of the lepton axis should be ≤ 10 GeV. △R = △η 2 + △φ 2 is the separation in pseudo rapidity and azimuthal angle plane. The smearing functions of isolated electrons, photons and muons are described below.
• Jets (jet):
Jets are formed with all the final state particles after removing the isolated leptons from the list with PYCELL, an inbuilt cluster routine in Pythia. The detector is assumed to stretch within the pseudorapidity range |η| from -5 to +5 and is segmented in 100 pseudorapidity (η) bins and 64 azimuthal (φ) bins. The minimum E T of each cell is considered as 0.5
GeV, while the minimum E T for a cell to act as a jet initiator is taken as 2 GeV. All the partons within △R=0.4 from the jet initiator cell is considered for the jet formation and the minimum parton E T jet for a collected cell to be considered as a jet is taken to be 20
GeV. We have used the smearing function and parameters for jets that are used in PYCELL in Pythia.
• b-jets:
We identify partonic b jets by simple b-tagging algorithm with efficiency of ǫ b = 0.5 for p T > 40 GeV and |η| < 2.5 [47] .
• Unclustered Objects (Unc.O):
All the other final state particles, which are not isolated leptons and separated from jets by △R ≥0.4 are considered as unclustered objects. This clearly means all the particles (electron/photon/muon) with 0.5 < E T < 10GeV and |η| < 5 (for muon-like track |η| < 2.5) and jets with 0.5 < E T < 20GeV and |η| < 5, which are detected at the detector, are considered as unclustered objects.
• Electron/Photon Energy Resolution :
Where,
for |η| < 1.5 = 0.055 = 0.005 = 0.6 for 1.5 < |η| < 5
• Muon P T Resolution :
Where, a= 0.008 & b= 0.037 for |η| < 1.5 = 0.02 = 0.05 1.5 < |η| < 2.5 and ξ = 100 GeV.
• Jet Energy Resolution :
Where, a= 0.55 [GeV 1/2 ], default value used in PYCELL.
• Unclustered Energy Resolution :
Where, α ≈ 0.55. One should keep in mind that the x and y component of E U nc.O T need to be smeared independently with same smearing parameter.
⊕ indicates addition in quadrature
We sum vectorially the x and y components of the momenta separately for all visible objects to form visible transverse momentum (p T ) vis ,
where, 
We also define Effective mass H T as the scalar sum of transverse momenta of visible objects like lepton and jets with missing energy
Effective mass cuts have really been useful to reduce SM background for the signals as we will see shortly.
We studied the benchmark points in multi-lepton final states as well as in b-rich final
states at E CM = 14 TeV at LHC with varying cuts. The channels we study are:
• Four b-jet with inclusive lepton and jets (4b) : 4b + X + E T / ; Here X implies any number of inclusive jets or leptons without any specific veto on that. Basic cuts applied here are p T b > 40 GeV, E T / >100 GeV.
• Four b-jet with single lepton (4bℓ) : 4b + ℓ + X + E T / ; Here X implies any number of inclusive jets without any specific veto on that. The lepton can have any charge ±.
Basic cuts applied here are p T b > 40 GeV, p T ℓ > 20 GeV, |η| < 2.5, E T / >100 GeV.
• Two b-jets with di-lepton (2b2ℓ): 2b + 2ℓ + X + E T / ; Here X implies any number of inclusive jets without any specific veto on that. Leptons can have any charge ± (including same and opposite sign). Basic cuts applied here are p T b > 40 GeV, p T ℓ > 20 GeV, |η| < 2.5, E T / >100 GeV.
• Same sign dilepton with inclusive jets (ℓ ± ℓ ± ):
The basic cuts applied are E T / > 30 GeV, p T ℓ 1 > 40 GeV and p T ℓ 2 > 30 GeV with |η| < 2.5.
• Trilepton with inclusive jets (ℓ
GeV and p T ℓ 3 > 20 GeV with |η| < 2.5.
• Four-lepton with inclusive jets (ℓ
For basic cuts no missing energy cut is employed while, lepton transverse momentum cuts are as follows:
GeV and p T ℓ 3 > 20 GeV and p T ℓ 4 > 20 GeV with |η| < 2.5.
ℓ stands for final state isolated electrons and or muons as discussed above and E T / depicts the missing energy. Opposite-sign dilepton was not considered mainly because of the huge SM background from tt process.
Apart from the basic cuts including a Z-veto of |M Z − M ℓ + ℓ − | ≥15 GeV on same flavor opposite sign dilepton arising in 2b2l, trilepton and four lepton final states, we apply sum of lepton p T cut ( p T ℓ i ) and combination of lepton p T cut with MET, called modified effective
/ to the leptonic final states, and harder H T cuts on b-rich final states and we refer to them as follows:
We have generated dominant SM events from tt in Pythia for the same final states with same cuts and multiplied the corresponding events in different channels by proper K-factor (1.59) to obtain the usually noted next to leading order (NLO) and next to leading log re summed (NLL) cross-section at LHC [48] . bbbb ,bbbbW/Z and ttbb background have been calculated in Madgraph5 [49] . The cuts are motivated such that we reduce the background to a great extent as shown in next subsection. Note that softer cuts C1 ′ , C2 ′ , C3 ′ , C4 ′ have been used for four lepton channel where the SM background is much smaller. Table 3 : Total supersymmetric particle production cross-sections (in fb) as well as some leading contributions fromgg andt 1t * 1 and electroweak neutralino-chargino productions for each of the benchmark points with E CM = 14 TeV. We also quote the significant decay branching fractions (in percentage).
Model Points Totalggt
1t * 1χ 0 iχ 0 jχ ± iχ ∓ jχ 0 iχ ± jg →t 1tt1 → tχ 0 1t 1 → bχ + 1 BP1
Numerical results
The main SUSY production cross-sections for the benchmark points have been noted in Table   3 with the total cross-section for all 2→2 SUSY processes. All the non-universal benchmark points have similar gluino production and third family stop production, while the mSUGRA point has a huge stop production due to very light stop mass and the total cross-section for this point is also dominated by that. Although other benchmark points have sufficiently large branching fraction of stop going to bottom chargino or stop neutralino, MSG has nothing in these channels as the stop is almost degenerate with the lightest neutralino, it only decays to cχ 0 1 in loop. For MSG,χ 0 2 decays toχ 0 1 h 95% and first chargino dominantly decays tot 1b . Hence 3b channel can be a better channel to look for such MSG points. As mSUGRA is only alive in such a region of parameter space for the sake of dark matter, all MSG points will be similar in this aspect. We also note that for BP1:χ Top left: 4b channel, Top right: 4bℓ channel; bottom: 2b2ℓ channel. CTEQ5L pdfset was used.
Factorization and Renormalization scale has been set to µ F = µ R = √ŝ , sub-process centre of mass energy. Top left: 4b channel, Top right: 4bℓ channel; bottom: 2b2ℓ channel. CTEQ5L pdfset was used.
Factorization and Renormalization scale has been set to µ F = µ R = √ŝ , sub-process centre of mass energy.
Benchmark Points Renormalization scale has been set to µ F = µ R = √ŝ , subprocess centre of mass energy.
Contributions from dominant SM backgrounds are also noted.
in figure 3 . Missing Energy has been normalized to 1. 4b and 4bℓ final states doesn't have a significant background, hence only signal events are shown. It occurs that the benchmark points have a similar missing energy pattern, while for 2b2ℓ, the tt background has a sharper peak at low missing energy as can be expected. Similarly effective mass H T distribution in bottom-rich final states is shown in figure 4 . There is no significant difference between the benchmark points in terms of this distribution either. We can see for 4bℓ channel (Fig   3, top right) , the peaks of the distributions are a bit separated. For 2b2ℓ, background tt peaks at a much lower value while the signal events have a peak ≥ 1000 GeV. This gives us the opportunity to put a very hard effective mass H T cut, which reduces the background to almost zero, while retaining the signal. Hard effective mass cut also helps to remove other hadronic and QCD backgrounds as shown in Table 4 .
In summary, from Table 4 , BP1, BP2 and BP3 have very good prospects of being discovered at LHC in 4b, 4bℓ and 2b2ℓ final states while the corresponding MSG point doesn't contribute at all in such final states. The main reason of this is clear from Table 3 . Although t 1t * 1 production is huge for MSG, stop being almost degenerate with LSP, it can not decay to tχ 0 1 or bχ + 1 and hence it doesn't produce any b-jets. We might however, see 3b events from electroweak production.
The SM backgrounds are negligible in bottom rich channels excepting 2b2ℓ, which suffers 
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′ 0.018 0.20 0.019 ≤0.001 0.17
′ 0.013 0.11 0.017 ≤0.001 ≤0.01
′ 0.016 0.16 0.019 ≤0.001 ≤0.01 Table 5 : Event-rates (fb) in leptonic final states at the chosen benchmark points for E CM = 14 TeV with basic cuts and cuts C1, C2, C3, C4 as described. The main background tt is also noted. CTEQ5L pdfset was used. Factorization and Renormalization scale has been set to µ F = µ R = √ŝ , subprocess centre of mass energy. Note that trilepton and four-lepton final states include Z−veto.
from a sufficiently large background from tt production. But, a heavy Effective mass cut (H T ) eliminates this to a large extent, while retaining the signals. The Effective mass distribution in Fig. 4 bears the testimony to the fact. We also note that SM background events were simulated with very high number of events, such that each event carries a small weight, 0.01 fb of cross-section; hence, null events in simulation corresponds to cross-section less than that.
Missing energy and effective mass distribution for Same-sign dilepton and trilepton events are shown in fig 5 and 6 respectively. Again all the benchmark points show very similar distribution, while the tt can be reduced with a heavy H T 1 cut. All the leptonic event numbers for the benchmark points are shown in Table 5 . Table 5 tells us, that trilepton events are still good for all the benchmark points while 4-lepton channel is good for BP2 and BP3 only. We also need to note that the background for 4-lepton channel is negligible (hadronically quiet part comes from 4W or ZZZ production). After the cuts they vanish almost completely. Similarly ZW , which contributes to trilepton reduces to a great extent after the Z-veto. Hence, we didn't quote those background events here. We also see that C2 and C4 cut reduce the tt background significantly. C2 kills the signal events to a great extent too, hence, C4 is a better choice to reduce background and retain signal. Hence, these leptonic final states are also good channels to study such benchmark points. The reason of BP2 having larger leptonic events, comes also from huge electroweak gaugino productions as pointed in Table 3 . Hence, a significant part of these leptonic final states should contain hadronically quiet lepton events. The minimal supergravity benchmark point doesn't contribute at all to the leptonic final states, the reason being simply understood as not having lighter stops to decay through top or sleptons leading to leptons.
Hence, such mSUGRA points can only be studied in hadronic channels or perhaps 3b final states as mentioned earlier. After mSUGRA being alive only in stop co-annihilation region, this seems to be a generic feature for all mSUGRA parameter space points to obey Higgs mass and dark matter constraint. This in turn, can help distinguishing such non-universal frameworks from mSUGRA in LHC signature space.
Summary and Conclusions
It is remarkable that a Higgs boson has been discovered with a mass ≃ 125 GeV. In pure SM, theoretically there is no reason why its mass should be at the EW scale, or even it is, why it is not much higher or lower than 125 GeV. (In fact, in pure SM, best fit to the EW data prefers a much lower mass). This gives us hope that some symmetry principle is there beyond the pure SM, and supersymmetry being the most natural candidate, because it solves the hierarchy problem, as well as it constraints the Higgs mass to be less than ∼ 135 GeV. In addition, supersymmetry has a natural candidate for the dark matter. However, the minimal version of the most desirable version of MSSM, mSUGRA, is in very tight corner to satisfy all the existing experimental constraints, as well as being within the reach of LHC. We find that mSUGRA is still viable in the stop co-annihilation region in which the classic SUSY signal (multijet plus missing E T ) is essentially unobservable beyond the SM background at the LHC. (The other allowed region such as hyperbolic/ focus point has SUSY particle masses well beyond the reach of LHC). However, if we relax little bit from mSUGRA with non-universal gaugino and /or scalar masses, the situation becomes much more favorable to discover SUSY at the LHC.
In this work, we have shown that SUSY with non-universalities in gaugino or scalar masses within high scale SUGRA set up can still be accessible at LHC with E CM = 14
TeV. In particular, we show the consistency of the parameter space in different dark matter annihilation regions. Wino dominated LSP with chargino co-annihilation can be achieved with gaugino mass non-universality with M 3 < M 2 < M 1 . Hyperbolic Branch/Focus point region with Higgsino dominated LSP can be obtained easily with Higgs non-universality as BP2. Such parameter space automatically occurs with lighter gauginos and hence they may dominate the production and leptonic final states at LHC. Stau co annihilation can occur with scalar non-universality while stop co annihilation can arise simply with highscale gaugino non-universality with M 3 < M 2 = M 1 . mSUGRA, though viable in only stop co-annihilation region, do not yield lepton or b-rich final states due to lack of phase space for the stop to decay leptonically. There exist a reasonable region of parameter space in the non-universal scenario which not only satisfy all the existing constraints, but also can unravel SUSY in bottom and lepton rich final states with third family squarks being lighter than the first two automatically. We have made detailed studied of three benchmark points in these allowed parameter spaces, and find that SUSY signal in the bottom or bottom plus lepton-rich final state stands over the SM background with suitable cuts. We have also investigated pure leptonic final states with suitable cuts, and find some of these final state have viable prospects. Finally we also emphasize that with good luminosity in the upcoming 14 TeV LHC runs, these allowed parameter space can be ruled out easily, or we we will discover SUSY.
